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ITEM:

FLAME ARRESTER, LEZ (FL1l), 1.8 INCH DIAMETER.

FONCTTION:
THE FLAME ARRESTER IS5 LOCATED AT THE LHZ VENT LINE OUTLET BETWEEN THE

BASE OF THE VERTICAL STAEBILIZER AND THE LEFT OMS POD. THE DEVICE
PREVENTS CXTERNAL FLAME (FROM RELIEF SYSTEM) FROM PROPAGATING BACK INTO

THE LH2 VENT SYSTENM.

FOR NOMINAL, ATO, AQA, AND TAL MISSIONS, GHZ VENTING OCCURS AFTER MECO
WHEN THE MAMIFOLD RELIEF SEHUTOFF VALVE (FPVa) OPENE, APFTER COMPLETIGCN QF
ROPELLANT DUMF AND VACUUM INERTING NC ADDITIOHAL VENTING IS EXPECTED FOR
NOMINAL, AOA, AND ATO MISETIONS. FOR RTLS AND TAL MISSTOMS GH2 VENTING
WIL[ OCCUOR AFTER COMPLETION OF PROPELLANT DUMF AND CONTINUES UHTIL
BOILOFF OF LH2Z RESIDUALS STOP (POST LANDING) -

FAILDURE MODE:
RUPTURE/LEAKAGE OF THE FLAMNE ARRESTOR BODY POST MECO.

CAUSE(S) *
FATIGUE, MATERIAL DEFECT.

EFFECT(S) ON:
{A)SUBSYSTEM (B) INTERFTACES (C)MISSION (D) CREW/VEHICLE:

{A,B) LE: LEANAGE INTO THE AFT COMPARTMENT. VALVE INLET 1S NOT EXPOSED
TO ILH2Z UNTIL RELIEF SHUTOFF VALVE (PV3) IS5 QPENED AT MECO. POSSIBLE LOSS
OF ADJACENT CRITICAL FUNCTIONS DUE TO CRYO EXPOSURE. POSSIBLE AFT
COMPARTMENT OVERPRESSURIZATION AND FIRE HAZARD.

{C,D) FOSSIBLE LOSS OF CREW/VEMICLE.
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DISPOSITICH & RATIONALE:
(A)DESIGN (B)TEST (C}IHSPECTION (D) FAILURE HISTORY (B)OFERATIONAL USE

(AR} DESIGN
THE ARRESTER CONSISTS COF FOUR PARTS: A HOUSEING THAT CONTAINS TwWO DISCE
THAT ARE SEFARATELD BY A SPACER. EACH DISC HAS A 1.750 INCH 0O.D., I3
0.500 INCHES THICK, AND CONTAINS AFPPROXIMATELY SIX THOUSAND 0.017% INCH
DIAMETER HOLES THROUGH THE THICENESS. THE HOUSING IS MACHINED FROM A
SINGLE INCCHEL 718 BAR AND HAS A MINIMIM 0.040 INCH WALL THICKNESS, THE
DISCS RRE OF 304 CRES. THE SPACER IS5 COHSTRUCTED OF INCONEL X-750. THE
TURE IS CORSTRUCTED OF 21-6-9 CRES, 1 INCH DIAMETEER BY 0.020 WALL
THICEMESS. THE TURBE 1S CONNECTED TO THE HOUSING BY INDUCTION BRAZING.

THE FLAME ARRESTOR ASSEMELY WAS PROOF PRESSURE TESTED TD 300 PSIG.
STRUCTURAL ANALYSIS INDICATES POSITIVE MARGIN OF SAFETY FOR ALL
CONDITIONS OF FLAME ARRESTOR QPERATIONS.
{B) TEST
ATP
LISC

FLOW TEST (19 PSIA IN AND & PF5ID MAXIMUM}:
AMBIENT: 0.28 LB/SEC GN2Z

ASSEMBLY
AMBIENT PROCT {300 PSIG)
LEAKX TEST (150 PSIC)

VERIFICATION

IGNITION TESTING
NINETY-THREE IGNITION TESTS SUCCESSFULLY CHARACTERIZED THE
FERFORMANCE OF THE FLAME ARRESTER DESIGN DURING NORMAL AND ADVERE:
CONDITIONS. FTACTORS MONITORED DURING TESTING WERE PRESSURE DROP,
FLAME ARRESTING CAPABILITIES, PLUME CHARACTERISTICS, AND GAS
TEMPEREATURE EFFECTS ON THE ARRESTER.

VARIED PARAMETERS:
GHZ FLOW (FROM ,005 TO .022 LB/SEC)
GH2/AIR FLOW-AIR/FUEL RATIO OF 40 (.005,.01C,.020 LB/SEC GH2)
GAS TEMFERATURE (-200 DEG F, AMBIENT, +200 DES F)
IGNITION ON (BZFORE AND AFTER FLOW INITIATICN).
WIND -
NONE
20¢ FNOTS € 45 DEG T® FACE
200 KNOTS NORMAL TO THE ARRESTER FACE)
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ICING TESTS
NASA/JSC CONDUCTED A SERIES QF TESTS TO DETERMINE IF THE ARRESTER
COULD BE CIOGGED RBY ICE DUE TO THE ORBITER LANDING IN RAIN.
BOILOFF GAS FRCM A LH2 DEWAR WAS VENTED THROUGH THE ARRESTER
(MOUNTED WITH ITS CENTERLINE VERTICAL). AFTER THE ARRESTER WAS
THOROUGHLY CHILIED, WATER WAS SPRAYED (THROUGH A MISTING NOZZILE)
ONTO THE EXPOSED SURFACE OF THE QUTER DISC, AND THE SURFACE FROZE
QVER.

TEST RESULTS WERE:

- FLOW STOPPED DUE TC THE ICING. DUE TC LACK OF CRYC FLOW, THE
TEMPERATURE OF THE ARRESTER INCREASED TO THE MELTING TEMPERATURE
QOF THE ICE.

= MAXIMUM UPSTREAM FRESETTRE INCREASE DUE TO THE STOPFPED FLOW WAS
AFPROXIMATELY &0 PFSID.

— UNDER THEESE CONDITICHS, A PORTION QF THE ICE BLEW OFF, FLOW WAS
REEZTABLISHED, AND THE AREA ADJACENT TCO THE FLOW -RECHILLED.
AFTER A FEW SECONDS, THE REMAINDER ©OF THE ICE BLEW OFF. IT WAS
TEEORIZED THAT THE REESTABLISHED FLOW CREATED 3 TEMPERATURE
. GRADIENT WITHIN THE ICT CAUSING IT TO FRACTURE.

CMESD :

VAlAYC.020 LHZ EXTERNAL LEFAK CHECK (IS)

V41BUO.C0l0 QORBITER MPS COMPONENT INSFECTIONS (EVERY FLIGHT)

V41BVD, 022 LHZ FLAME ARRESTDR CLEANLINESS VERIFICATION (EVERY FLIGHT)

{¢) INSPECTION

RECEIVING INSFECTION
RAW MATERIALS ARE VERIFIED BY INSEECTION FOR MATERIAL AMD PROCESS
CERTIFICATION.

CONTAMINATION CONTROL
CONTAMINATION CONTROL PROCESS AND CORROSICN FROTECTION PROVISICONS ARE
VERIFIED. CLEANLINESE TO LEVEL 400 IS VERIFIED BY INSPECTION,

ASSEMBLY /INSETALLATLION

DETAIL PARTS ARE FABRTICATED TO DRAWING SPECIFICATIONS AND VERIFIED BY
INSFECTION. CORROSION PFROTECTION AND SEALING SURFACES FROTECTION ARE
VERIFIED. AT THE DETAIL LEVEL, THE DISCS ARE TESTED FOR FLOW, FRESSURE
DROP, AND CLEMNLINESS REQUIREMENTS, DIMENSIONS AKD TOLERANCES ARE
VERIFIED. '

CRITICAL PROCESSES :

HEAT TREATMENT, WELDING, AND BRAZING ARE VERIFIED. PARTS PASSIVATION AND

ELECTROPOLISHING ARE VERTFIED BY INSPECTION. ELECTRICAL BONDING AND

TEST (SYSTEM INSTALLATION) FER MARGO113=306 CLASS L TYPE I IS VERIFIED BY
' INSPECTION.
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HONDESTRUCTIVE EVALUATION
RADIOGRAFHIC INSPECTICH OF INDUCTIOR BRAZESZ IS5 VERIFIED BY INSPECTION.
PENETRANT IMSPECTION 15 VERITIED.

TESTING
ATF IS VERIFIED BY INESPECTION.

HANDLING/PACKAGTNG
PACFAGING FUR SHIPMENT 1S VERIFIED BY INSPECTION.

{D) FAILDRE HISTORY
THERE HAVE BEEN NG ACCEPTANCE TEST, QUALIFICATION TEST, FIELD OR FLIGHT
FAILURES ASSOCIATED WITH THIS FAILURE MODE.

{E) OPERATIONAL USE
NO CREW ACTION CAN BE TAKEN.
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